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Abstract
By incorporating a strategic alignment perspective, we investigate how complementary capabilities,
i.e., IT flexibility, a firm’s networking capability and absorptive capacity influence firms’ level of innovation. We do so, by empirically validating our main research question and associated research
model using PLS-SEM, i.e., causal modeling on a sample of 322 international firms. Our research
model draws upon foundational and empirical work and provides guidance on how strategic alignment can drive incremental and radical innovation capabilities. Outcomes of the analyses substantiate
that all measurements and indicators are valid and reliable. Moreover, this study also uncovers a significant positive relationship between a firm’s degree of strategic alignment and incremental and radical innovation capabilities. Our study demonstrates the importance of strategic alignment between
the three investigated organizational capabilities in the process of facilitating enhanced innovation
capabilities. We contend that the inability of firms to innovate is, in part, due to the lack of strategic
alignment, i.e., synergetic effect. As such, this work contributes to the current practical and theoretical
knowledge base of both strategic alignment and firm innovation literature. This article concludes with
a discussion and conclusion, outlines limitations of the current study and present some direction for
future research.
Keywords: Strategic alignment, IT flexibility, absorptive capacity, networking capability, structural
equation modeling (SEM), innovation capabilities.

1

Introduction

The majority of modern firms face strong pressure to improve operational efficiency and effectiveness,
and transform their business operations toward a more sustainability, and innovation driven firm (Dao,
Langella, & Carbo, 2011; Hanelt, Busse, & Kolbe, 2016; Seidel, Recker, & Vom Brocke, 2013). Information systems and information technology (IS/IT) and management literature shows that firms
across various industries are currently exploring and exploiting innovative digital technologies and
strategies to address organizational, business and technological challenges as a means for survival in a
competitive and turbulent setting (El Sawy, Malhotra, Park, & Pavlou, 2010; Vallabh Sambamurthy,
Bharadwaj, & Grover, 2003). Firms do so, based on the fact that IS/IT are capable of revolutionizing
the way organizations operate on strategic, tactical and operational levels in order to achieve (eco)efficiency, organizational transformation, and drive innovation through improved collaboration and
coordination (Camarinha-Matos, Afsarmanesh, Galeano, & Molina, 2009; Dewett & Jones, 2001).
Innovation, thus, seems to be a major concern for modern firms (Ashurst, Freer, Ekdahl, & Gibbons,
2012; Teece, 2010). It is within this process that organizations need to optimally deploy and enable
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their IT assets, resources, and organizational, IT and knowledge capabilities to be innovative and
hence to efficaciously respond to inherent changes in industry and market conditions faster than competitors (Aral & Weill, 2007; Forés & Camisón, 2016; Hitt, Hoskisson, & Kim, 1997; Joshi, Chi, Datta, & Han, 2010; Kostopoulos, Spanos, & Prastacos, 2002). We can now broadly distinguish two types
of innovations, i.e., ‘incremental’ and ‘radical’ innovations (Dewar & Dutton, 1986). Incremental innovations can be broadly classified as refinements of current products/services, and or technologies
(Subramaniam & Youndt, 2005). Accordingly, an incremental innovative capability is defined as: ‘an
organization’s ability to generate innovations that refine and reinforce existing products and services’
(Subramaniam & Youndt, 2005). Radical innovations, include fundamental changes to existing products, services or technologies, and often make prevailing products, services, and technologies obsolete.
Accordingly, a radical innovative capability is the capability of an organization to generate innovations that substantially transform existing products, services, and technologies (Subramaniam &
Youndt, 2005).
Previous studies have identified that there is growing consensus on the characteristics of successful
and innovative firms (Raisch, Birkinshaw, Probst, & Tushman, 2009). In this same vein, the latest line
of thinking within IS/IT and management literature is on flexibility (Lu & Ramamurthy, 2011;
Mikalef, Pateli, & van de Wetering, 2016; Overby, Bharadwaj, & Sambamurthy, 2006; Van de Wetering, Mikalef, & Pateli, 2017b), adaptability of the organization in fast changing economies (Boisot &
McKelvey, 2011; Tuominen, Rajala, & Möller, 2004; Van de Wetering & Bos, 2016; Zhou & Li,
2010), and networking capabilities and collaboration with business partners (Camarinha-Matos et al.,
2009; Van Alstyne, 1997; Van den Heuvel, Trienekens, Van de Wetering, & Bos, 2017) as foundations of sustained competition and innovativeness. Moreover, studies have unfolded the value of IT
flexibility as a strategic asset and as enabler of digital strategies (Overby et al., 2006; Vallabh Sambamurthy et al., 2003). Following prior scholarship (Roberts, Galluch, Dinger, & Grover, 2012; Van
de Wetering et al., 2017b), we now contend that this constituent of successful organizations in isolation may not be sufficient to drive sustainability and organization-wide innovations. The presence of a
strong networking capability of firms has also been linked to increased levels of innovativeness, while,
obviously, being strongly dependent on contingent factors (Ahuja, 2000; Gnyawali & Park, 2011). In
this respect, a networking capability reflects the firm’s ability to organize and manage IT-enabled
business relationships with internal and external business partners (Österle, Fleisch, & Alt, 2012).
Therefore, firms continuously need to synchronize their networking capabilities and IT infrastructure
in order to efficaciously adapt, transform, and co-evolve with environmental changes (Axelrod, 1997).
Likewise, it is also important for firms to take into account their ability to capture and exploit the value of new, external information, and transform this information (or knowledge) into the firm’s
knowledge base, and apply this new knowledge through innovation and competitive actions, i.e., absorptive capacity (ACAP) (Cohen & Levinthal, 1990; Zahra & George, 2002).
Following recognized IS literature on strategic IS/IT alignment, effectiveness and organizational capabilities (Chan & Reich, 2008; Henderson & Venkatraman, 1993; Melville, Kraemer, & Gurbaxani,
2004; Van Den Bosch, Volberda, & De Boer, 1999; Wade & Hulland, 2004), we argue that IT flexibility, as a key quality of IT capabilities (Kim, Shin, Kim, & Lee, 2011; Vallabh Sambamurthy et al.,
2003)—firms’ ability to mobilize and deploy IT-based resources in combination or co-present with
other resources and capabilities in order to differentiate from competition (Bharadwaj, 2000)—, and
other complementary organizational and networking capabilities collectively strengthen a firm’s armory to drive a firm’s level of innovativeness (Gordon & Tarafdar, 2007; Lu & Ramamurthy, 2011).
Thus, firms’ innovation capabilities are the result of complementary organizational resources and
IS/IT dimensions, see also (Kotabe, Jiang, & Murray, 2017; Melville et al., 2004; Wade & Hulland,
2004). Still, there is limited research examining the challenge of simultaneously leveraging and strategically aligning current IS/IT, complementary organizational, knowledge and networking resources
and capabilities to improve firms’ innovation capabilities, and maintain a competitive edge in the
business ecosystem (Agarwal & Selen, 2009; Booch & Brown, 2003; Melville et al., 2004; Mikalef et
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al., 2016; Roberts et al., 2012; Van de Wetering, Mikalef, & Pateli, 2017a; Wade & Hulland, 2004).
Strategic alignment, in this particular context, refers to the degree of equilibrium between different
organizational and IT dimensions (Chan & Reich, 2008; Henderson & Venkatraman, 1993; Van de
Wetering & Batenburg, 2014; Van de Wetering et al., 2017b) and external fit as strategy development
that is based on environmental trends and changes (Chan & Reich, 2008; Henderson & Venkatraman,
1993; Van de Wetering & Batenburg, 2014; Van de Wetering et al., 2017b).
Thus, building on both the shortcomings and foundations of previous scholarship, this study tries to
address this current gap in the literature, while particularly focusing on the question whether or not,
strategic alignment (i.e., synergetic effect) of IT flexibility, a firm’s networking capability and ACAP
influences firms’ incremental and radical innovation capabilities. To this end, we conceptualize our
research model through the lens of strategic alignment theories and methods.
This article begins by addressing the theoretical background, and then proceeds to the model development, hypotheses and operationalization of our research model. Following, we present and discuss
the main results of the ‘inner’ and ‘outer’ model of our research model with suited and associated
measurements—using structural equation model (SEM)—based on a large dataset of international
firms. The concluding section reflects on insights, presents conclusions, and discusses some avenues
for future research.

2

Theoretical background

2.1

Enterprise IT flexibility

The concept of IT architecture flexibility has its roots in Simon’s theory of near decomposability, and
specifically on the principles of modular systems and ‘loose coupling’ (Simon, 1965). Simon’s theory
highlights the importance for systems of having nearly decomposable (‘modular’) subunits since these
decomposable structures tend to evolve faster, increase the rate of adaptive response and tune towards
stable, self-generating configurations. IT flexibility, as a defacto standard, can be broadly defined as
the degree of decomposition of an organization’s IT portfolio into loosely coupled subsystems that
communicate through standardized interfaces. According to Byrd’s definition (Byrd & Turner, 2000),
the degree of shareability and reusability of an IT architecture defines what is known as IT flexibility.
IT flexibility, in recent years, has been identified as a key capability that can influence a firm’s ability
to use IT strategically (Bharadwaj, 2000; Ray, Muhanna, & Barney, 2005) and as an enabler of strategic alignment under circumstances that require agile and swift responses by the firm (Tallon & Pinsonneault, 2011). Moreover, the key quality of IT capabilities can be considered as a facilitator of ITbased competitive actions, a platform for digital options (Overby et al., 2006), and innovation capabilities (Mikalef, 2016). Recent studies empirically demonstrated that characteristics of an organization’s
IT architecture can facilitate (IT-enabled) and complement dynamic capabilities (Mikalef et al., 2016;
Van de Wetering et al., 2017b). Overall, it seems that scholars acknowledged the permeation of IT in
all aspects of organizations, and recognized the importance of IT resources and competences in enabling business capabilities that help firms survive and thrive (Aral & Weill, 2007) and support evolutionary fitness with the external environment (Helfat & Peteraf, 2009). We contend that IT flexibility
is an important facilitator of firms in their continuous development of innovation.

2.2

Absorptive capacity

It has been widely acknowledged that a firm’s ACAP as a complementary capability plays a critical
role in achieving superior innovative performance (Kotabe et al., 2017; Lichtenthaler & Lichtenthaler,
2009; Roberts et al., 2012; Zahra & George, 2002). ACAP refers to the ability to identify and recognize the value of new, external information, acquire, assimilate or transform this information (or
knowledge) into the firm’s knowledge base, and apply this new knowledge through innovation and
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competitive actions (Cohen & Levinthal, 1990; Zahra & George, 2002). ACAP does not simply depend on firms’ direct interface with the external environment, but actually, also on the transfer of
knowledge across and within the organization. It is through this process that firms achieve long-term
survival and success (Zahra & George, 2002). ACAP has been studied in the context of many IS/IT
domains, i.e., IT business value, knowledge management/transfer, IT assimilation and business-IT
knowledge (Bhatt & Grover, 2005; Roberts et al., 2012; Vallabhajosyula Sambamurthy & Zmud,
1999).
Following the dominant perspective and approach that ACAP is an organizational capability and not
an asset (Lane, Salk, & Lyles, 2001; Roberts et al., 2012), we subsequently regard a firm’s ACAP as
the complementary IT-related capability (to IT flexibility and other organizational capabilities) rather
than a firm’s prior related knowledge (Van Den Bosch et al., 1999) that affects its ability to reconfigure its existing substantive capabilities (Roberts et al., 2012). However, it has been argued, that firms
cannot solely rely on ACAP in this process of enhancing their innovation performance (Kotabe et al.,
2017). Rather, firms should also employ their network and collaborative business partners in the process of dealing with uncertainties and their drive toward innovation. The existence of strong networking capability has also been linked to increased levels of innovativeness while being strongly dependent on contingent factors (Ahuja, 2000; Gnyawali & Park, 2011).

2.3

A firm’s networking capability

IS/IT has the potential to altered the nature of interactions between organizations and associated networks. Although these interactions are situational, it is generally agreed upon that organizations that
combine their assets, resources, and services can generate stronger competitive and more sustainable
results. In this respect, the networking capability reflects an organization’s ability to organize and
manage IT-enabled business relationships with internal and external business partners (Österle et al.,
2012). In the same vein, it is important for current-day organizations to be able to respond to operational and market adjustments in a swift manner (Tallon & Pinsonneault, 2011) and take external environmental factors into account within corporate strategic planning (Newkirk & Lederer, 2006). Moreover, current insights contend that the value of IS/IT usage in collaboration governance (Termeer &
Bruinsma, 2016) in the same way that IS/IT is posited to be an enabler for inter-firm competition toward cooperation and collaboration (Camarinha-Matos et al., 2009). Synthesizing from literature, we
see the value and contribution of IS/IT on firms’ capacity to improve cross-enterprise collaboration
and boundary spanning capabilities (Dewett & Jones, 2001; Termeer & Bruinsma, 2016). To sum up,
the literature suggests that in order to remain competitive and drive innovation, firms should no solely
depend on their own IT and organizational capabilities, but in fact, also on complementary partners
under different environmental circumstances (Wong, 2013).
Thus, we argue that that strategic alignment drives firms innovation capabilities. In this process,
IS/IT, complementary organizational resources, dimensions, and capabilities should simultaneously be
leveraged and aligned (Melville et al., 2004; Roberts et al., 2012; Wade & Hulland, 2004). This is in
line with a growing body of literature stressing the importance of adopting a dynamic approach and
thus examining the processes by which IT and other organizational capabilities and routines together
generate IT business value to firms and ultimately enhancing a firm’s competitive advantage (Kohli &
Grover, 2008; Pavlou & El Sawy, 2006; Roberts et al., 2012).

3

Model development, hypotheses and operationalization

Before we apply strategic alignment to the current context, we first review core contributions to this
particular IS-field and synthesize particular working mechanisms underlying strategic alignment that
govern innovation capabilities.
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3.1

The concept of Strategic alignment

Strategic alignment has been a major concern for executives and IT practitioners for decades and refers to applying IS/IT in an appropriate and timely way, in harmony (i.e., complementarity between
activities) with business strategies, goals, and needs (Luftman & Kempaiah, 2007). Extant literature
points out that alignment remains a top priority for business and IT executives (Van de Wetering,
2016; Wu, Straub, & Liang, 2015). Yet, despite heavy investments in IT, organizations quite often fail
to achieve improvements in their financial and non-financial performance due to their inability to align
IT with organizational needs. In general, this so-called ‘productivity paradox’ (Strassmann, 1990) has
been greatly attributed to the lack of fit, or else alignment, between business strategy and internal resources including IT. Both in scientific literature and in practice, it is a well-known fact that achieving
a state of IS/IT-alignment is a crucial step in order to leverage the maximum potential benefits
(Brynjolfsson & Hitt, 2000; Gerow, Grover, Thatcher, & Roth, 2014; Henderson & Venkatraman,
1993). Achieving IS/IT-alignment comes with various performance gains, including market growth,
cost control, financial performance, increased the outflow of innovation, and augmented reputation
(Kearns & Lederer, 2003). Following both recognized work and more recent studies (Avison, Jones,
Powell, & Wilson, 2004; Gerow et al., 2014; Van de Wetering & Batenburg, 2014) we argue that little
scientific knowledge is available about the underlying theoretical mechanisms that govern firm innovation and how alignment contributes to this as an antecedent (Van de Wetering, 2016).

3.2

A multi-step co-variation approach

3.2.1

Applied co-variation perspective of alignment

Strategic alignment or fit thus has been conceptualized in different ways by many scholars (Bergeron,
Raymond, & Rivard, 2004; Chan & Reich, 2007). The current study employs the ‘co-variation’ deviation’ perspective, which coincides with the concept of (co-)alignment (Venkatraman, 1989), and proposes that this multidimensional profile will be positively related to a firm’s innovation capability.
Under this particular perspective and model conceptualization, strategic alignment can be considered a
pattern of covariation or internal consistency among a set of underlying theoretically related variables,
constituent dimensions (Van de Wetering & Batenburg, 2014; Venkatraman, 1989). In conceptual
model construction, the use of covariation (or co-alignment) principles is limited unless considerable
attention is provided to link the articulation of the theoretical position with appropriate operationalization schemes (Venkatraman, 1989). Our current operationalization follows the central concept of internal consistency among the constituent dimensions and strategic alignment can thus be seen as a
more parsimonious presentation of underlying factors gleaning interdependency of complex constructs
(Morel & Ramanujam, 1999). The co-alignment as co-variation approach is therefore preferred above
other common alignment schemes (e.g., leveling, gestalt, moderator, mediator, etc.) since the operationalization of their optimal profiles—with numerical scores along a set of underlying areas of resource allocations—is difficult (Venkatraman, 1989; Venkatraman & Prescott, 1990).
3.2.2

Alignment as a higher-order construct using SEM

Strategic alignment of IT flexibility, a firm’s networking capability and its ACAP can be modeled using a generalized representation using higher-order latent constructs with underlying measurable indicators; as a key implication of the co-variation perspective of alignment (Van de Wetering, 2016; Van
de Wetering & Batenburg, 2014). Hence, we constructed our research model combining strategic
alignment, describing the interdependency and synergetic mechanisms of the three underlying central
pillars (i.e., independent constructs) and the final constructs, i.e., ‘Incremental innovation capability’
and ‘Radical innovation capability’ as the dependent construct.
In interconnecting the latent constructs within our conceptual model, we propose a hierarchical reflective construct model within SEM, through which the manifest variables are affected by the latent
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variables (in contrast to the formative constructs) (Bagozzi, 1985; Chin, 1998a; Chin & Gopal, 1995;
Jarvis, MacKenzie, & Podsakoff, 2003; Wetzels, Odekerken-Schröder, & Van Oppen, 2009). This
type of constructs modeling is an alternative to a mode in which latent constructs are modeled using
patterns of correlations (covariance-based SEM). This can only be done using a repeated indicators
approach for the higher-order factors (Wetzels et al., 2009). Hence, variance in each measure is explained by a construct common to all measures and error unique to each measure, and covariance
among the measures is attributed to their common causes. Thus, all constructs within our model were
configured as reflective indicators and are considered exogenous variables. A prerequisite for this
model approach is that all manifest variables of the first-order and higher-order constructs should be
reflective (Jarvis et al., 2003; Tenenhaus, Vinzi, Chatelin, & Lauro, 2005; Wetzels et al., 2009). Moreover, using both reflective and formative constructs would also potentially bias results (MacKenzie,
Podsakoff, & Jarvis, 2005).
3.2.3

Research model and hypotheses

Our research model, thus, perceives strategic alignment as a third-order latent construct representing
three underlying second-order factors (the three pillars of our research model), i.e., IT flexibility, a
firm’s networking capability and its ACAP. Next, the respective first-order constructs represent the
underlying dimensions of these second-order factors. The third-order construct (Strategic alignment)
governs and represents the underlying second-order pillars, that basically explain and encompass the
first-order constructs in a more parsimonious way. Therefore, this higher-order construct can be considered an overall trait that influences firm’s innovation capabilities. Figure 1 portrays our research
model and captures the theorized relationships.
Now, drawing on our research model and the theoretical background, we contend that strategic
alignment is positively associated with a firm’s innovation capability. As discussed earlier, we distinguish two types of firm innovation capabilities, i.e., (1) Incremental and (2) Radical. Thus, we want to
understand how strategic alignment, and thus, the synergetic effect of the three pillars of this research
influence firms’ innovation capabilities. Based on the above and underpinned by profile deviation perspective, we define the following hypotheses:
Hypothesis 1 (H1). Strategic alignment of IT flexibility, a firm’s networking capabilities, and
ACAP will explain variance in the incremental innovation capability of firms.
Hypothesis 2 (H2). Strategic alignment of IT flexibility, a firm’s networking capabilities, and
ACAP will explain variance in the radical innovation capability of firms.

Figure 1.

Research model showing interrelations between constructs and the two hypotheses
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4

Methods

4.1

Data and Sample Collection Procedure

In order to empirically test our research model and associated hypotheses, a survey instrument was
developed and administered to key informants within international firms. The applied survey has been
pretested and non-response bias actions were taken into account. The final survey was sent to key informants within firms, since they are the most knowledgeable about the current state of technical and
business aspects, such as those asked in the survey instrument. The informants included Chief Information Officers (CIO), IT managers, Chief Technology Officers (CTO), enterprise architects, and
Chief Executive Officers (CEO). All survey items were measured on a 7-point Likert scale, a wellaccepted practice, particularly in large-scale empirical research where no standard measures exist for
quantifying concepts such as IT flexibility, ACAP and firm innovation capabilities. Hence, we randomly selected 1500 firms from the ICAP business directory, including firms from a wide range of
business, industries, and segments. To assure a collective response, the instructions asked executives
to consult other members of their firm for information they were not highly knowledgeable about. The
data gathering process took place between January 2015 and September 2015.
Since in large-scale studies such as the present non-response bias is a common problem, measures
were taken both during the collection of the data to make sure we had a representative response rate,
as well as after the concluding of the data gathering. Respondents were given an incentive to take part
in the study and were provided with a personalized report which benchmarked their firms’ performance in a number of functional areas compared to industry and country averages (Sax, Gilmartin, &
Bryant, 2003).
Based on usable responses, we finally included a total of 322 usable surveys representing a response
rate of 21.4%. In order to control ex-ante for common method bias, respondents were assured that data
collected would remain anonymous, and would be used solely for research purposes at an aggregate
level. In addition, in order to control for common method variance ex-post, Harman’s single factor test
was performed, in which it was found that the majority of variance could not be attributed to one factor. The majority of responses were from consulting services (24%), high-tech (24%), financials
(14%), consumer goods (10%), telecommunications (6%), industrials (6%), and consumer services
(5%) industries. Less than 5% were obtained from the basic materials, healthcare, utilities, and oil &
gas industries.

4.2

Model constructs and items

All included dimensions that comprise IT architecture flexibility are based on past empirical and validated work (Byrd & Turner, 2000; Tafti, Mithas, & Krishnan, 2013; Tiwana, Konsynski, & Bush,
2010). We include the following dimensions for IT flexibility, i.e.: (1) loose coupling, (2) standardization, (3) transparency and (4) scalability. For a firm’s networking capability we adopt five key collaborators and networking partners, through which new possibilities and a nexus of relationships can be
forged, i.e.: (1) infrastructure and service providers, (2) firms (for technology development), (3) customers, (4) suppliers, and (5) academic institutions (Soma, MacDonald, Opdam, & Termeer, 2016;
Soma, MacDonald, Termeer, & Opdam, 2016). Consistent with past research ACAP included the acquisition, assimilation, transformation, and exploitation (Liu, Ke, Wei, & Hua, 2013; Zahra & George,
2002). Finally, the incremental innovative capability was measured with three indicators assessing an
organization’s capability to reinforce and extend its existing expertise and product/service lines. Likewise, the radical innovative capability was assessed through three indicators that asked respondents to
evaluate their organization’s ability to make current product/service lines obsolete (Subramaniam &
Youndt, 2005). The entire survey is included in the Appendix.

The 11th Mediterranean Conference on Information Systems (MCIS), Genoa, Italy, 2017

7

Van de Wetering et al. /How strategic alignment influences innovation

5

Analyses and results

5.1

Statistical methods

For our analysis, we use partial least squares (PLS) analysis, a second-generation SEM technique
(Hair Jr, Hult, Ringle, & Sarstedt, 2016; Marcoulides & Saunders, 2006). We then applied a multistep
analysis approach estimating parameters in the inner (structural model) and outer models (measurement model ) using SmartPLS version 3.2.6. (Ringle, Wende, & Becker, 2015). Also, we used the path
weighing scheme available within this software in addition to centroid and factor schemes with the
knowledge that the choice of each scheme has a minor impact on the final result (Tenenhaus et al.,
2005). Next, we employed a non-parametric bootstrapping procedure (Sosik, Kahai, & Piovoso, 2009;
Tenenhaus et al., 2005), to compute the level of the significance of the regression coefficients, with
5000 replications to interpret their significance and to obtain stable results. The current study has a
sample size of N = 322. PLS-SEM is regarded as an appropriate methodology for the current study
since it permits the simultaneous estimation of multiple causal relationships between one or more independent variables, and one or more dependent variables. Given the rationale above PLS-SEM is particularly appropriate for this study since it also permits the simultaneous estimation of multiple causal
relationships between one or more independent constructs and one or more dependent variables (Hair,
Ringle, & Sarstedt, 2011). Regarding sample size requirements, the total of 322 responses exceeds all
minimum requirements concerning the measurement and structural model (Hair et al., 2011).

5.2

Outcomes of the ‘outer’ model – measurement model

In the assessment of the measurement model, we conducted the following tests for the first-order reflective latent constructs: reliability, convergent validity, and discriminant validity tests. To assess the
convergent validity and reliability assessment of the indicators (i.e., manifest variables), composite
reliabilities1 (CR; (Fornell & Larcker, 1981; Tenenhaus et al., 2005)) and average variance extracted
(AVE; (Fornell & Larcker, 1981; Tenenhaus et al., 2005))—i.e., the average variance of measures accounted by the latent construct—were computed. In general, variables with a construct-to-item loading
less than 0.6 have to be removed from the sample (Bagozzi & Yi, 1988; Fornell & Bookstein, 1982).
All indicator loadings exceed this threshold except two manifest variables that belong to the networking capability construct, i.e., Suppliers (λ = .58) and Infrastructure and service providers (λ = .57).
They were therefore removed from the final analyses. Furthermore, all AVE values were above the
lower limit of 0.50, with the lowest observed value being 0.52 which still exceeds this threshold. In
addition, we calculated cross-loadings of the reflective first-order constructs. All (cross)loadings and
reliability measures exceeded threshold values, indicating sufficient convergent validity (Fornell &
Larcker, 1981). Next, discriminant validity was initially and classically assessed by verifying (1)
whether indicators loaded more strongly on their corresponding (first-order) constructs than they did
on other constructs and (2) that the square root of the AVEs should be larger than the inter-construct
correlations. Results in Table 1 support adequate convergent and discriminant validity as first-order
reflective measures are valid and support the appropriateness of all items as good indicators for their
respective constructs. Further evidence of discriminant validity was obtained using cross-loadings as
quality criteria (Fornell & Larcker, 1981; Wetzels et al., 2009). These findings indicate that the loadings for each indicator were greater than the cross-loading on other latent variables in the model.

1

Composite reliability is similar to Cronbach’s alpha without the assumption of the equal weighting of variables. Its mathematical formula (with the assumption that the factor variance = 1; standardized indicators) is ρ = (Σλi)2 / ((Σλi)2 + Σ1-(λi)2).
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To further substantiate discriminant validity, we follow a recently proposed procedure by Henseler,
Ringle, and Sarstedt (Henseler, Ringle, & Sarstedt, 2015) by assessing a criterion called heterotraitmonotrait ratio of correlations (HTMT). This criterion is calculated based on the average of the correlations of indicators across constructs measuring different aspects of the model, relative to the average
of the correlations of indicators within the same construct. Values below 0.85 are an indication of sufficient discriminant validity, hence, the obtained results from this analysis confirm, once more, discriminant validity.
1. Acquisition
2. Assimilation
3. Exploitation
4. Transformation
5. Collaborative network capability
6. Radical innovation capability
7. Incremental innovation capability
8. Loose Coupling
9. Scalability
10. Standardization
11. Transparency
AVE
Composite reliability

Table 1.

1
0.901
0.665
0.740
0.721
0.443
0.486
0.536
0.372
0.384
0.335
0.328
0.812
0.928

2

3

4

5

6

7

8

9

10

11

0.912
0.674
0.680
0.444
0.465
0.471
0.401
0.381
0.457
0.283
0.833
0.937

0.888
0.799
0.490
0.388
0.501
0.484
0.453
0.322
0.384
0.789
0.918

0.874
0.419
0.478
0.577
0.443
0.432
0.346
0.408
0.764
0.906

0.720
0.378
0.451
0.379
0.426
0.493
0.357
0.519
0.764

0.914
0.627
0.441
0.400
0.420
0.433
0.836
0.938

0.908
0.425
0.452
0.417
0.369
0.824
0.933

0.820
0.658
0.456
0.684
0.672
0.925

0.896
0.625
0.696
0.804
0.942

0.811
0.525
0.658
0.905

0.811
0.657
0.905

Assessment of convergent and discriminant validity of reflective first-order constructs2

In sum, the above measurement model results suggest that all the construct are valid and reliable.
Therefore, estimates of the structural model can now be investigated.

5.3

Outcomes of the ‘inner’ model – structural model

Unlike covariance-based structured equation modeling (CB-SEM) approaches, PLS currently does not
have a single mature measure to assess overall goodness-of-fit of the structural model. Thus, in PLS,
the structural model, is verified by the variance explained by the model (R2 – the coefficient of determination) calculated as the squared correlation between the endogenous construct’s actual and predicted values, obtaining estimates for t-Values for the standardized path coefficients (β), and the calculation of Q2 of endogenous constructs (i.e., using Stone–Geisser’s test (Tenenhaus et al., 2005)) to assess
the quality of each structural equation measured by the cross-validated redundancy and communality
index and to evaluate the predictive relevance for the model constructs (Chin, 1998b).
Results of the structural model produced by the PLS analyses are as follows. We found support for our
two hypotheses. There was a significant positive impact of Strategic alignment on both incremental
innovation capability (A) and radical innovation capability (B), i.e., A: β = .62; t = 15.75; p < .0001
and B: β = .58; t = 14.11; p < .0001. Our analyses shows that the structural model explains 39% of
variance for incremental innovation capability (R2 = 0.386), 34% for radical innovation capability (R2
= 0.341). These two coefficients of determination, as model’s predictive power, represent moderate to
substantial predictive power and accuracy (Hair Jr et al., 2016). Therefore, our basic assumption that
strategic alignment of IT flexibility, a firm’s networking capability, and ACAP would have a significant impact on innovation capabilities, was thereby confirmed.
In addition to assessing the magnitude of R2, the structural model should further be validated by
examining the Q2 predictive relevance of exogenous constructs (Hair Jr et al., 2016). Q2 measures how
well the observed values are reproduced by the model and its parameter estimates by using crossvalidation (Hair et al., 2011; Tenenhaus et al., 2005). Q2 values > 0 imply the model’s predictive relevance; values less than 0 suggest the model’s lack of predictive relevance. Q2 values are obtained by

2

Entries 1-4 concern dimensions of ACAP, and the entries 8-11 concern dimensions of IT flexibility.
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using a Blindfolding procedure, i.e., an iterative process that repeats until all data points have been
omitted and the model reestimated (Hair et al., 2011). This procedure is particularly suited for models
that have a reflective measurement model (Hair Jr et al., 2016). By performing a blindfolding procedure, outcomes suggest that IT flexibility (Q2 = 0.373), networking capability (Q2 = 0.185), ACAP (Q2
= 0.421), incremental innovation capability (Q2 = 0.302), and radical innovation capability (Q2 =
0.272) all have sufficient predictive relevance, thereby indicating the overall model’s predictive relevance (Hair Jr et al., 2016).
Typically, PLS-SEM studies do not report critical heterogeneity issues concerning their data (Esposito Vinzi, Ringle, Squillacciotti, & Trinchera, 2007) and they assume that all data stem from a single homogenous population (Hair Jr et al., 2016). Not considering heterogeneity could potentially be a
threat to the validity of the results and may lead to incorrect conclusions (Becker, Rai, Ringle, &
Völckner, 2013). Therefore, we controlled for unobserved heterogeneity in the structural model by
employing a Finite mixture partial least squares (FIMIX-PLS) segmentation procedure (Sarstedt &
Ringle, 2010). In doing so, we segmented the data sample into 2-5 segments—taking the average expected segment size to evaluate a segment’s relevance (Becker et al., 2013)—hereby identifying factors that are not included in our analysis which might explain differences across various groups of
firms. Outcomes of this FIMIX analysis suggests that a four segment solution is most appropriate.
This is supported by an EN (entropy statistic) value of 0.92 for 4 K classes. The EN statistic is limited
between 0 and 1, and the quality of separation of derived classes commensurate with the increase in
EN (Ringle, 2006). The obtained value also indicates that equifinality characterizes certain configurations in this data set and that higher levels of explained variance (R2) can be achieved for various homogeneous sub-groups. Further (ex-post) analyses are currently beyond the scope of this research.

6

Discussion, concluding remarks and future work

Firm innovation and sustainability and the role of IS/IT, as a catalyst, have gained increasing transdisciplinary attention over the past years (Termeer & Bruinsma, 2016; Wong, 2013). Likewise, previous
scholarships have acknowledged the permeation of IS/IT in a wide variety of organizational aspects
and highlighted the importance of synchronizing IT, organizational and learning competences, and
capabilities in enabling business abilities that help firms survive in the business ecosystem (Aral &
Weill, 2007; Dao et al., 2011; Kim et al., 2011). Moreover, literature acknowledges that the interplay
between the competitive landscape, the permeable business boundaries that require flexible forms of
networking and collaborations with different types of partners (e.g., suppliers, customers, other firms),
and the catalyzing role of flexible IT infrastructures remains ill-defined and, up until today, largely
unexplored. Grounded on past empirical work, this study subsequently examined the impact of a strategic alignment, and thus, the synergetic effect of synchronized (1) IT flexibility, (2) a firm’s networking capability and (3) ACAP on firms’ innovation capabilities. We then operationalized strategic
alignment following the ‘co-variation’ perspective (Venkatraman, 1989), which coincides with the
concept of (co-)alignment (Venkatraman, 1989), and proposes that this multidimensional profile, specified in SEM, will be positively related to a firm’s innovation capabilities and thus explains variances
in the specified outcomes constructs.
Empirical results support the validity and reliability of our research model, the embraced ‘covariation’ conceptualization and the respective claim (and associated hypotheses) that strategic alignment of underlying pillars influences a firm’s innovation capability. Moreover, results substantiate
that, to some extent, strengthening imperative pillars and firm investment cycles in isolation is not sufficient in order to enhance firms’ capability to innovate. Results support the notable idea that synergies
among different capabilities are a key enabler of the innovation practice, which is consistent with the
extant literature (Chan & Reich, 2008; Henderson & Venkatraman, 1993), determining factors that
facilitate a state of alignment (Mikalef, Pateli, Batenburg, & Van de Wetering, 2013), and capabilities
and their ability to launch competitive actions (Mikalef et al., 2016; Vallabh Sambamurthy et al.,
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2003). Based on these results, it could be argued that strategic alignment of IT and organizational capabilities should be considered a cornerstone of innovation and sustainability in contemporary firms in
order to efficaciously adapt, transform, and co-evolve with environmental changes. These particular
insights extend the current practical and theoretical knowledge base that has paid little attention to organizational innovativeness, IT-enabled business transformations, and the requirements for environmental sustainability (Elliot, 2011).
Our work has some interesting findings that can be applied in practice. By developing the notion of
strategic alignment, our work, in fact, supports the idea of having a more elaborate and coherent perspective when it comes to firm innovation and business sustainability. Moreover, decision makers,
business and IT managers can look at strategic alignment as a means to drive a firm’s innovation capability and purposefully enhance the evolutionary fitness of the firm. In practice, firms should employ mutually reinforcing and complementary improvement practices related to skills and proficiencies to recognize the value of new information and assimilate it accordingly, shareability and reusability of the enterprise IT architecture, and a firm’s ability to organize and manage IT-enabled business
relationships with internal and external business partners. In this process, underlying pillars of strategic alignment, i.e., (1) IT flexibility, (2) a firm’s networking capability and (3) ACAP can be applied
as a toolbox for decision makers to develop their firms’ innovation improvement schemes—with accompanying risks involved, investment costs, critical success factors and benefits—and focus deployments targeted in strengthening their overall organizational capabilities.
Despite its contributions, the present study is constrained by a number of limitations that future research should seek to address. First, this study measures strategic alignment at a single point in time.
Using a longitudinal approach, we could explore whether strategic alignment goes through (stable or
revolutionary) periods of time (Sabherwal, Hirschheim, & Goles, 2001). Second, we currently did not
perform a comprehensive ex-post FIMIX-PLS analysis through which multiple group and
(sub)segments comparisons are analyzed in detail. A logical next step would be to evaluate whether
the identified segments are in fact theoretically plausible. In order to evaluate the existence of these
particular segments and alternative solutions, fuzzy-set Qualitative Comparative Analysis (fsQCA)
can be performed with the inclusion of various organizational (e.g., size) and environmental uncertainty factors and conditions (e.g., hostility, complexity). FsQCA enables the examination of coherent interplays between elements of a messy and non-linear nature (El Sawy et al., 2010; Fiss, 2007; Mikalef,
Pateli, Batenburg, & Van de Wetering, 2015). Outcomes of this methods will unfold the mechanism
the limits and conditions to which strategic alignment of IT flexibility and other organizational capabilities add value. Third and finally, we currently also did not compare results across industries, countries or regions for that matter. Findings would then greatly contribute to the generalizability of our
current findings. Future research could then also explore how firms can synthesize and define improvement activities that best meet firms’ current and future innovation needs.
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(2)

Assimilation

Appendix A: Survey items

We have effective routines to identify, value, and import
new information and knowledge from channel partners.

IT Flexibility

We have adequate routines to analyze the information
and knowledge obtained.

To what extent do you agree with the following statements? (1 – totally disagree 7 – totally agree)
(1)
Modularity
Our information systems are highly modular
The manner in which the components of our information
systems are organized and integrated allows for rapid
changes
Functionality can be quickly added to critical applications
based on end-user requests
Exchanging or modifying single components does not
affect our IT infrastructure
Organizational IT infrastructure and applications are
developed on the basis of minimal unnecessary interdependencies
Organizational IT infrastructure and applications are
loosely coupled
(2)
Transparency
Remote users can seamlessly access centralized data and
processes
Our user interfaces provide transparent access to all platforms and applications
Software applications can be easily transported and used
across multiple platforms
Data of one system can be easily used in other systems
Our firm offers multiple interfaces or entry points (e.g.,
web access) to external users.
(3)
Standardization
We have established corporate rules and standards for
hardware and operating systems to ensure platform compatibility
We have identified and standardized data to be shared
across systems and business units
Our systems are developed in order to incorporate electronic links to external parties
Organizational IT infrastructure and applications are
highly interoperable
Organizational IT applications are developed based on
compliance guidelines.
(4)
Scalability
Our IT infrastructure easily compensates peaks in transaction volumes
Our information systems are scalable
Our IT infrastructure offers sufficient capacity in order to
fulfill additional orders
The performance of our IT infrastructure completely
fulfills our business needs regardless of usage magnitude

We have adequate routines to assimilate new information
and knowledge.
(3)

Transformation

We can successfully integrate our existing knowledge
with the new information and knowledge acquired.
We are effective in transforming existing information into
new knowledge.
We can successfully grasp the opportunities for our firm
from new external knowledge.
(4)

Exploitation

We can successfully exploit the new integrated information and knowledge into concrete applications.
We are effective in utilizing knowledge into new products.
We constantly consider better ways to exploit knowledge.
Networking capability
Please rate the extent of your company`s collaborations
with the following linkages (1 – very low 7 – very high)
Suppliers
Customers
Infrastructure and service providers
Other firms, for technology development
Universities or research institutions
Incremental innovation capability
How would you rate your organizations capability to
generate the following types of innovations in the products/services you introduce (1 = much weaker than competition; 7 = much stronger than competition)?
Innovations that reinforce your prevailing product/service
lines
Innovations that reinforce your existing expertise in prevailing products/services
Innovations that reinforce how you currently compete
Radical innovation capability
How would you rate your organizations capability to
generate the following types of innovations in the products/services you introduce (1 = much weaker than competition; 7 = much stronger than competition)?
Innovations that make your prevailing product/service
lines obsolete
Innovations that fundamentally change your prevailing
products/services
Innovations that make your existing expertise in prevailing products/services obsolete

Absorptive capacity
To what extent do you agree with the following statements? (1 – totally disagree 7 – totally agree)
(1)
Acquisition
We are successful in learning new things.
We are effective in developing new knowledge or insights that have the potential to influence product/service
development.
We are able to identify and acquire internal (e.g., within
the firm) and external (e.g., market) knowledge.
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